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METHOD AND APPARATUS FOR WEIGHT 
CONTROLLED PORTIONING OF ARTICLES 

HAVING NON-UNIFORM WEIGHT 

In the food processing industry it is a Well known 
problem that it is dif?cult to obtain portions consisting of a 
number of parts (such as pieces of fresh or froZen ?sh, meat 
or poultry) When it is additionally required that a pre 
determined precise portion Weight (possibly With tight 
tolerances) be combined With a pre-determined number of 
pieces, in particular in those cases Where the Weight of the 
individual pieces deviates in such a manner that the Weight 
distribution of the pieces is non-uniform or changing. Por 
tions having a ?xed number of pieces or a number in a 
chosen interval may be aimed at. 

AWeight distribution may be normal, Whereby the usual 
concepts ‘average and spread’ may be used as Well as Well 
tested statistical calculation procedures. The Weight distri 
bution may also be unusual, because the charge of material 
Which is Weighed and treated at an earlier stage may already 
have been subjected to sorting and possible removal of all 
items Within certain intervals, and this Will have removed the 
possibility for traditional statistical calculations. 

KnoWn methods to obtain portions of the kind discussed 
comprise manual Weighing Which is a very stressful activity 
and in most cases the built-in security for the customer in the 
form of over-Weight means a considerable loss for the 
manufacturer. 

TWo principally different automatic methods are knoWn: 
The combination Weighing principle and the accumulation 
Weighing principle. In the ?rst, a number of Weighed parts 
or part portions are disposed in a number of Weighing bins 
or in the combination bins of such Weighing bins, 
Whereupon, based on the part Weights measured, a computer 
calculates Which bin sub portions in combination Will con 
stitute the portion Which is closest in Weight to the prede 
termined target Weight. The limitation of this method is in 
particular that the number of parts Which is available for the 
combination is limited. In particular When the individual 
Weights of the parts deviate, possibly considerably from 
each other (as in the case of ?sh, poultry, or meat) the 
combinations Will often deviate more than is desirable from 
the target Weight, and this Will, as in the manual case, mean 
a loss for the manufacturer. 

In the accumulation Weighing principle several full por 
tions are currently and even concurrently built up. The 
individual parts are conveyed forWard in a line and are 
Weighed on a dynamic Weigher, and the Weights are regis 
tered successively by a computer Which hence keeps track of 
the relative placement in the line and the respective Weights. 
A distribution unit places the parts selectively in collecting 
bins, Whereby the portions are built up, While the accumu 
lated Weights of parts in the individual bins are registered in 
the computer. The allocation of the individual parts to the 
various bins continues as long as the accumulated Weight in 
the bin is still beloW the target Weight, until, ?nally, the bin 
Waits for a part Which in the particular portion Would just 
bring the portion Weight to the desired value. In order to 
achieve a reasonable capacity one Will have to accept that it 
may become necessary—and even standard practice—to 
perform the last discharge With a part Which Will give an 
overWeight to the portion because it Will be an almost lucky 
coincidence if among the arriving and already Weighed parts 
there Will be one Which Will provide the precise desired total 
Weight. 

In the last mentioned method a noticeable improvement 
has been achieved, cf. GB-C-156-033, in that based on a 
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quali?ed estimate of the Weight distribution in the mass of 
parts one causes a selective sorting out in such a manner that 
parts With a Weight above and beloW the average, 
respectively, are brought together to make part portions 
Which in order to ?ll to the desired Weight need only one or 
a feW parts Which have the average Weight. The method 
hence is based on the probability consideration that, cf. the 
normal distribution, there Will be the largest number of those 
parts Which have the respective average Weight, Whereby the 
?nal ?lling of the portions may occur the fastest When the 
Waiting is for parts of in particular this group. 

This method is quite advantageous, once it has been 
ascertained beforehand, by sampling, What the average 
Weight of the parts is, and in Which Weight range the parts 
occur, ie what the so-called spread is. The current 
calculations, based on a preprogrammed normal distribution 
curve, may be performed With limited data equipment, a.o. 
because according to normal practice one may alloW that a 
neW part may simply be fed to the ?rst of such part portions 
Which Waits for a part in the Weight class represented by that 
part, even though, as Will be discussed beloW, the part might 
have been placed more appropriately in another of these part 
portions. 

HoWever, it has been realiZed in practice that certainly 
Within the area of the food industry dealt With here it is 
dif?cult to retain the knoWledge about the Weight distribu 
tion in the mass of parts as both the average Weight and the 
spread may ?uctuate betWeen e.g. different loads of raW 
material. Furthermore it is in connection With the present 
invention considered that it may be desirable to create 
particular assortments from a given mass of parts Which 
Would completely change the image of the distribution of the 
mass Which is available for the creation of the portions 
discussed. As an example, the removal of in particular those 
parts Which have the average Weight may entail that there 
Will be no parts available for the conclusion of the portions 
according to the method described above. 

It is a Well knoWn practice that a charge is sorted 
beforehand, eg by taking out particular qualities. The 
portioning equipment could be better utiliZed if this sorting 
occurred in conjunction With the portioning, but With the 
associated deliberate change in the part Weight distribution 
the remaining parts usable for the portioning Will no longer 
exhibit the normal distribution. In this Way a sorter or 
batcher of the said knoWn type is given a task Which it is not 
suited to solve. If it is desired in the industry to Work With 
parts Which are reliably present in a normal distribution the 
raW materials are more expensive Which again gives a more 
expensive ?nished product. 

The present invention relates to a method for portioning 
Which uses certain aspects of the accumulation Weighing 
principle but Which makes it possible to distribute the 
individual parts to the various collection bins for the build 
ing of portions essentially independently of the Weight 
distribution of the product parts. 

It is a modern trend in the food industry that raW 
materials are processed one Way or the other to a still 
increasing extent. The raW materials as delivered to the 
processing industries could Well exhibit a normal 
distribution, but over time it has been a steadily increasing 
problem that the processed materials, Which are to be packed 
or batched, are no longer normally distributed. Thus, it has 
been practically impossible or rather expensive to effect 
batching to a speci?c target Weight and thereWith to a ?xed 
price of the packings. Instead, it has become a common 
practice to batch desired numbers of articles, e.g. four 
cutlets, and to Weigh the individual packings as a basis for 
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an automatic printing of Weight and price on associated 
labels. This technique is fairly simple, but for different 
reasons all the links in the chain from the processing factory 
over Wholesalers and retailers to customers Would in fact 
prefer packings of ?xed Weights and prices. 

Also, there are special types of packings, Which could be 
good candidates for a “batching to predetermined Weight”, 
even Without this having crossed the minds of the relevant 
experts because an automatic batching Would seem com 
pletely impossible. As an example, it is a Well knoWn 
practice that cheese manufacturers may produce not only 
Whole cheeses, but also larger and smaller pieces of such 
cheeses, each packed and stamped With Weight and price; in 
this area it is a fully established and preferred practice that 
the customers can choose betWeen many different piece 
siZes, inasfar as the pieces Will be consumed over a much 
longer period of time than Will four cutlets. Here, the 
merchandise is one piece only, and that could seem imper 
tinent for the invention. HoWever, in the said chain these 
pieces are not delivered one by one, but collected in boxes, 
and typically a retailer Will receive one or more boxes With 
cheese pieces, all ready packed and price marked. In this 
picture, a potential possibility is that the sender of the box, 
be it a Wholesaler or a manufacturer, could batch the 
different pieces into the box up to a speci?c target Weight, 
Whereby there Would be no need to arrange for a Weighing 
of the ?lled boxes nor for any accounting for the summed-up 
Weights of the relevant pieces. In many instances, hoWever, 
this has been practically impossible so far, particularly When 
pieces of a speci?c Weight have been sorted out, because the 
pieces to be batched Will not, then, exhibit any kind of 
natural distribution. Any attempt of making such a batching 
economical based on expectations as to a normal distribution 
Would be completely fruitless, and no other usable methods 
or means have been disclosed so far. 

According to the present invention it has been realiZed 
that Whatever the starting conditions are, the ?rst higher 
number of individually Weighed articles Will be indicative of 
some factual Weight distribution, Which can be assumed to 
be maintained in the future, until factual observations may 
render it clear that there is some change in the general 
Weight distribution. On this background it is proposed by the 
invention to arrange for a control unit keeping track of the 
Weights of a plurality of previous articles for determining the 
factual Weight distribution of the received articles. Based 
thereon, it is possible to statistically calculate the probability 
of neWcoming articles to ?t into the already partly estab 
lished portions, and it has been found that in using the 
calculation results methodically for diverting the articles to 
portions selected in this manner, many batching jobs With 
non-natural article distribution can be effected With a sur 
prisingly high ef?ciency. 

Obviously, conditions may occur under Which it Would 
not be feasible to arrange for a batching as here discussed, 
eg if the actual articles are too aWkWardly distributed for 
aiming at any reasonable target Weight. In such cases of 
doubt it Will be possible to carry out a test Weighing of the 
article How and run a simulated batching program, Whereby 
it can be ascertained hoW successful a batching Would be, if 
arranged for. Under circumstances it could even be found by 
subsequent analyses that an automatic batching Would be 
feasible if another target Weight Was chosen or if adjust 
ments Were made to affect the Weight distribution in some 
Weight range. 

As an opposite extreme it has been found that the use of 
the invention for the batching of normally distributed 
articles for a variety of distributions seems to give still better 
results than the said knoWn method. 
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With the invention it has been realiZed that With the use 

of a more advanced data processing system it is possible to 
currently create a speci?c picture of the factual Weight 
distribution Without relying on any predetermined or preex 
pected distribution curve based on general statistics. Accord 
ing to the invention the Weights of the incoming and 
currently Weighed parts are methodically registered in a 
serial register basically of the FIFO type (First In, First Out), 
such that the different Weights of a representative number of 
consecutive parts, for example the latest 50—500 parts, are 
recorded in such a manner that it is possible to form a 
histogram or a similar representation of the number of parts 
located Within respective narroW Weight ranges, eg 5 g as 
pertaining to an acceptable overWeight of 10 g and an 
acceptable underWeight of 5 g. The general picture of the 
Weight distribution may Well be rather confuse compared to 
some standard distribution curve, but at each moment of 
time it Will be notorious that the last plurality of parts Was 
Weight distributed according to the said histogram. There is 
reason to believe, therefore, that even the folloWing parts 
parts Will be equally Weight distributed, and the folloWing 
computations may be based on that expectation. 

HoWever, should the factual Weight distribution undergo 
a change for any reason, be it an initiated picking out of all 
parts of one or more speci?c Weight ranges or a general shift 
of the material supply to another source of supply, the 
characteristic distribution histogram Will soon adjust itself to 
the changed situation, such that it Will steadily be reasonably 
representative for the incoming parts, fully independently of 
statistical norms of distribution. Thus, the histogram may 
clearly re?ect eg the absence of all parts of a certain Weight 
category, Whether these parts are actually missing in the 
supply ?oW or they are successively selected for separate 
collection in dedicated bins. 

With the invention it is acknoWledged that the basic 
philosophy of the said knoWn method of taking advantage of 
the normal distribution curve is indeed advantageous, but it 
is also realiZed that it can be modi?ed to achieve still better 
results, both generally and in particular Whenever the factual 
distribution is remote from any natural standard. The normal 
distribution curve is a model of “expected probability”, 
Which holds only as long as the distribution really is normal, 
but according to the invention this is changed into a current 
analysis of “factual probability”, based on the said histo 
grammic resolution of the observed Weight distribution. 
Admittedly, the practical aspect of the invention is highly 
dependent of the use of modern computers that can be 
programmed to carry out such analyses at a minimum of 
time, but the invention is clear With respect to the underlying 
reaction criteria. 

Based on the histogram it is easy to calculate the prob 
ability of the occurrence of parts in the individual Weight 
groups, and it is correspondingly easy to determine Which 
tWo parts should be brought together in order to form a basic 
sub portion quali?ed to be completed With parts, not nec 
essarily of any average Weight, but otherWise being pre 
dominantly present in the supply How in order to make up 
a portion of the desired total Weight. 

It is highly characteristic for the invention that the 
current results of the analyses can be used in tWo different 
Ways, viZ. for one thing in deciding for Which bin or bins any 
neW part Will be suitable, and for another thing in deciding 
Whether that particular part is suited better for one than for 
others of these bins, instead of the conventional designation 
of the parts just to the ?rst available recipient calling for or 
accepting a neW part of a speci?c Weight subrange. 

For this operation it is required that the computer carries 
out a detailed analysis of the probabilities of each neW part 
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to be successfully added to each of the different bins, in vieW 
of the probability of forthcoming parts to ?ll up the portions 
to the target Weight, derivable from the supply histogram. 

This Will be a matter of carrying out a series of Well 
de?ned calculations at the delivery of each neW part from the 
Weighing station for rapidly determining the most relevant 
receiver bin for that neW part, purely based on these prob 
ability calculations and not on any kind of general eXpec 
tations. The computer, keeping current account of the ?ll-up 
requirements of the individual bins, should also keep track 
of the histogram of the incoming parts, but this Will be a less 
urgent matter because a noticeable change of the Weight of, 
say, 10—20 neW parts Will not essentially change the histo 
gram of eg 200 preceding parts. It is of course important to 
register such changes, but for the computer capacity it is 
very advantageous that these changes should not necessarily 
be registered immediately. This may admittedly give rise to 
some less perfect calculations, but only during short periods 
of time, until a neW histogram has been more or less 
stabiliZed. 

The invention is not limited to the use of a single feeding 
line, nor to the use of a dynamic Weigher. To a given sorter 
system may be connected several feeding lines, each With a 
Weigher that may Well require a dWelling time of the 
respective parts, and the computer equipment may be cor 
respondingly adapted to handle infeed details from several 
sources so as to coordinate these details With the require 
ments of the various receiver bins. 

In the folloWing the invention is described in more detail 
With reference to the draWing, in Which: 

FIG. 1 is a general perspective vieW of a portioning 
machine, knoWn per se, but operable to Work in accordance 
With the present invention; 

FIG. 2 is a function block diagram of the control system 
of the machine; 

FIG. 3 is a corresponding vieW, With added function 
blocks of the control unit; 

FIG. 4 is a representation of a histogram of the Weight 
distribution of neWly arrived and Weighed parts; 

FIG. 5 is a representation of the probability of Weight 
summation of tWo parts; 

FIG. 6 is a similar representation relating to the joining 
of three parts; 

FIG. 7 is a corresponding representation of a target 
Weight setting; 

FIG. 8 is a similar representation of an associated Weight 
probability function; 

FIGS. 9—11 are representations of probability functions 
for missing one, tWo and three parts, respectively. 

In FIG. 1 is shoWn a batcher system of a conventional 
mechanical lay-out. It comprises a feeder conveyor 2, on 
Which parts 4 to be batched are conveyed one by one and 
brought to a conveyor 6 forming part of a dynamic Weigher 
8 registering in a computer 10 the Weight of the single parts 
4. Once Weighed, the parts 4 are fed to a sorting conveyor 
12 having at one side a roW of receiver bins 14 and at the 
other side a corresponding roW of diverter Wings 16 With 
associated actuator units 18 operable to selectively sWing the 
arms into a diverter position as shoWn at 16‘, in order to 
unload a given part 4 into a selected bin 14. The computer 
10 controls the operation of the Wings 16 so as to effect 
unloading of parts 4 of particular Weights into selected bins, 
keeping track of the total contents of the individual bins. 

All according to the programming of the computer 10 the 
operation may proceed as a sorting out of parts 4 to build up 
portions of parts of uniform Weight classes or as a batching 
of parts of different Weights in order to build up portions of 
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6 
a predetermined target Weight, preferably even With a pre 
determined number of parts in each portion, eg as described 
in said GB-C-156-033. 

Each of the bins 14 has an actuator 20 operable by the 
computer 10 to open a bottom gate of the bin for selectively 
dropping the ?nished portions to appropriate take-aWay 
means such as an underlying conveyor 22. 

Parts 4 Which Will not ?t in any of the bins 14 Will 
proceed to the end of the conveyor 12 for delivery to a 
collector boX 24 or any other receiver, potentially in order to 
be recirculated in the system. 

The described general lay-out of a batching system Will 
be perfectly applicable in connection With the present 
invention, Which is focussed on the programming of the 
computer or control unit 10 in order to provide for a highly 
improved performance of the batching system. 

FIG. 2 shoWs the same system in blocks, and the same 
picture is refound in FIG. 3, Which illustrates the invention 
in more detail, With added blocks indicative of the operation 
of the control unit 10. In FIG. 3 a dotted line 1 divides these 
blocks in real time operations, above the line, and back 
ground operations beloW the line. 

The consecutive results of the Weighing of the arriving 
parts 4 are fed to a FIFO-register 26. After a While this 
register Will hold information of the Weighing results of as 
many parts 4 as desired, e.g. 50—300 parts. Based on this 
information it is possible, in a unit 28, to build up a 
histogram picture of the Weight distribution of that amount 
of parts 4, eg as shoWn in FIG. 4. 

In the eXample of FIG. 4 it is assumed that the FIFO 
register 26 Will hold 300 measuring results and that these are 
distributed as shoWn, indicated by number of parts in 
different Weight groups or classes betWeen 105 d (d=Weight 
unit) and 154 d, the individual classes being de?ned as 
spanning over 10 Weight units, here resulting in group 11 
holding 90 parts of Weights ranging from 105 to 114 d, group 
12 holding 120 parts betWeen 115 and 124 d, and so forth. 
Out of this histogram it is possible to calculate the prob 
ability of the Weight of the neXt arriving part 4, assuming the 
same distribution, viZ. by dividing the part numbers of the 
individual groups into one. In FIG. 4, the probability of the 
neXt part or parts to belong to each of the groups is listed 
under p, amounting from 5% for group 15 to 40% for group 
12. 

Based on these ?gures it is possible to calculate the 
probability function of the summed-up Weight of tWo parts, 
noW With groups ranging from 22 to 30, merely by multi 
plying the respective probabilities. HoWever, the probability 
of tWo parts joining to a speci?c Weight group Will be 
increased to the eXtent there are more possibilities for such 
a formation. In the above example, While group 22 can only 
be formed by tWo parts from group 11 (With probability 
0.3><0.3=0.09), group 23 can be formed by tWo different 
incidents, viZ. either a part from group 11 folloWing a part 
from group 12 or just the opposite. The probability of these 
incidents is the same (0.3><0.4=0.12), so the combined 
probability Will be tWice as high, i.e. 0.24. 

Correspondingly, for the further groups there Will be still 
further possibilities of combinations, thus for group 24 the 
three combinations 11+13, 13+11 and 12+12, amounting to 
a probability of 0.22. In statistics, of course, there are Well 
established models and formulas that enable a rapid calcu 
lation of such combination possibilities or probabilities. 

FIGS. 5 and 6 illustrate the probability of combinations 
of tWo and three parts, respectively, based on the histogram 
of FIG. 4. 

These calculations are not usable in any direct manner 
for arriving at a desired target Weight, but once a target 
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Weight has been chosen it is possible to use corresponding 
calculations for calculating backwards from the target 
Weight and thus to determine the probability functions When 
there is lacking any increasing number of parts in the 
individual bins. 

The desired target Weight is set in a unit 32, typically 
With a certain target distribution such as shoWn in FIG. 7. 
According to that example, in Which the ?gures are different 
from those of FIG. 4, it is desired to produce batches of a 
target Weight of 500 d, With a tolerance betWeen —10 d and 
+20 d for a limited number of batches, giving the target 
range 49—52. In this example the probability function of the 
part Weight as derived from the histogram of unit 28 may be 
as shoWn in FIG. 8, here With the condition that it is desired 
to make use of parts from groups 10—15 only, i.e. parts of 
95—154 d. Parts outside this interval may be automatically 
sorted out for other purposes, or they may have been 
removed beforehand. 

Based on diagrams corresponding to FIGS. 5 and 6 it is 
possible, as mentioned, to calculate in a unit 34, the general 
probability function for the parts to be able to ?ll up to the 
target Weight When one part is missing, this function being 
shoWn in FIG. 9. Correspondingly, FIGS. 10 and 11 shoW 
the functions When tWo and three parts are missing, respec 
tively. 

The ?rst part for each bin can be selected rather 
uncritically, because at that time there Will be many possi 
bilities for ?lling up to the desired number at target Weight, 
eg to ten parts. 

It could even be possible to start With a loW number of 
random parts, the computer 10 keeping account of the total 
Weight in each of the bins. At some level, hoWever, a unit 36 
starts comparing the actual Weight in each bin, When a 
knoWn number of parts is missing, With the relevant prob 
ability function as provided by the unit 34 (confer FIGS. 
8—10). This can be done in the manner that it is calculated, 
for each bin, hoW an allocation of the neW part for that bin 
Would affect the probability of the bin to thereafter be 
successfully ?lled to target Weight, IF the part be delivered 
to that bin. In a unit 38 it is evaluated, according to preset 
criteria, Whether the neW part should be allocated to the bin 
in Which the remaining probability for a successful target 
?lling Will rise to a maximum for all the bins, or Whether the 
preferred bin should be the one in Which the individual 
probability Will enjoy the biggest increase (or, respectively, 
the smallest decrease). Also, it can be decided that the neW 
part Will not ?t adequately in any of the bins, Whereby it is 
rejected and moved for recirculation if not usable otherWise. 

The signal processing in that part of the system should be 
in real time, While the units 28, 30 and 34 Will only need 
updating from time to time, as the basic histogram may 
change, eg after the Weighing of each 50 neW parts. 

It Will be appreciated that the required calculations are 
based on the factual histogram. For the operation as such it 
Will make no difference if, for example, the high proportion 
of parts of some average Weight is not present at all or only 
in a very loW proportion. The system Will operate perfectly 
Well anyWay With all the remaining parts. 

There are many possibilities of re?ning the system 
according to special desires, of Which only a feW should be 
mentioned here. Thus, it may happen that a given bin ‘stops’, 
should it be unlucky to steadily be rejected in favour of other 
bins; if it is desired that all bins should be in regular 
operation it is possible to add an arti?cial, small ‘additional 
probability’ to any stopped bin and even to increase this 
addition in time, in order to ‘push’ the bin into operation, 
still With a fair probability of becoming ?lled to target 
Weight. 
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8 
Of course, the computer 10 can easily keep track of the 

average Weight of the delivered portions, and it can be 
adjusted such that in case of a negative tolerance on the 
target Weight it Will ensure that the average batch Weight Will 
not at any time be loWer than the target Weight itself, this 
being demanded from many industries; the individual prob 
ability functions can be adjusted to prevent batching results 
giving rise to such a loWering. 

The method is perfectly usable for carrying out tWo or 
more jobs at the same time, With different target Weight 
distributions and even With graduated priorities. The 
computer, of course, should have the required increased 
capacity. 

Moreover, the method may be used for ‘mixed jobs’ such 
as a batching of different chicken parts in the individual bins, 
typically tWo pieces of breast, drumsticks, thighs and Wings, 
respectively, up to a target Weight of eg 1100 g. Of course, 
the different types of parts Will have different Weight prob 
ability functions, but these can be calculated together in a 
multidimensional space. An alternative can be a roW of 
consecutive one-dimensional spaces With mutually different 
delivery sequencies, eg with bin 1 sequentially receiving 
breasts, thighs, drumsticks and Wings, and With bin 2 
sequentially receiving thighs, drumsticks, Wings and breasts, 
and so forth With different sequential combinations. It should 
be endeavoured, of course, to select for each bin the relevant 
double parts With approximately uniform siZe/Weight, but 
this is an easy matter of programming the computer to this 
effect. Weight tolerances of one pair of products may be 
counterbalanced by tolerances of one or more other pairs. 

It should be mentioned that the term ‘target Weight’ as 
used herein, although nominally being a speci?c Weight, 
may Well be de?ned With tolerances as relevant for the user 
or for the particular job. 
We claim: 
1. A method of forming portions of predetermined 

Weights comprised of a plurality of individual articles com 
prising the steps of: 

(A) de?ning at least one predetermined portion Weight in 
a computer as one of a target Weight, a target Weight 
range, and a target Weight distribution; 

(B) individually Weighing each of a series of individual 
articles to determine the Weight thereof; 

(C) registering in said computer the Weight determined 
during step (B) for each of the articles together With an 
indication of a position of the respective article in the 
series of articles; 

(D) delivering the series of individual articles Which have 
been Weighed and registered to a distribution system 
operated by said computer, said distribution system 
having a plurality of portioning receivers for receiving 
a number of said individual articles, and transferring 
means for selectively transferring articles from said 
series of individual articles into selected ones of said 
portioning receivers in response to control signals from 
said computer; 

(E) producing a histogrammic representation of the 
Weight distribution of a statistically signi?cant number 
of neWly Weighed articles; 

(F) performing statistical probability calculations With 
said computer based on said histogrammic representa 
tion of the Weight distribution and based on said 
predetermined portion Weight and then, utiliZing the 
results of said calculations to determine a preference 
for delivery of each neWly Weighed article to a par 
ticular one of said portioning receivers Which Will 
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generally enhance the probability of a portion of the 
predetermined portion Weight being built-up Within the 
particular portioning receiver; and 

(G) operating said transferring means to transfer the 
neWly Weighed articles into the particular ones of said 
portioning receivers in accordance With the delivery 
preferences determined by said computer in step 

2. Method according to claim 1, comprising the further 
steps of dividing said series of individual articles into at least 
tWo groups, a ?rst of Which is composed of articles that fall, 
by themselves, into a predetermined Weight classi?cation, 
and a second of Which is composed of all other articles; 
Wherein the articles of the ?rst group are sorted out of said 
series of individual articles and eXcluded from performance 
of steps to 

3. A method according to claim 1, Wherein said steps are 
performed in a manner concurrently producing at least tWo 
portions of mutually different target Weights. 

4. A method according to claim 1, Wherein said series of 
individual articles is comprised of at least tWo sub-series 
having respective different types of products to be 
co-batched in said portions. 

5. A method according to claim 4, Wherein the different 
types of products are transferred to different portioning 
receivers in mutually different sequences. 

6. A method according to claim 1, Wherein step comprises the sub-steps of: 

calculating a probability function of the portioning receiv 
ers receiving articles adding up to said predetermined 
portion Weight based on said factual Weight distribution 
and a desired target Weight distribution; 

for each neWly supplied article, Weighing and calculating 
a statistical probability of that article contributing to 
successful formation of a target portion in each of the 
receivers based on the Weight of that article and the 
calculated probability function; 

evaluating the results of said calculating steps based on 
preset priority conditions so as to determine portion 
receiver to Which the neWly Weighed article should be 
transferred; and 

issuing control signals from said computer to said trans 
ferring means for causing the neWly Weighed article to 
be transferred into a portioning receiver selected by 
said evaluation. 

7. A method according to claim 1, Wherein said histo 

grammic representation of the Weight distribution of step is repeatedly updated so as to dynamically include the 

Weights of the most recently Weighed articles. 
8. A system for forming portions comprised of a plurality 

of individual articles and having at least one predetermined 
portion Weight de?ned as one of a target Weight, a target 
Weight range, and a target Weight distribution, comprising: 

(A) means for Weighing each individual article of a series 
of individual articles to determine the Weight thereof; 

(B) a distribution system having a plurality of portioning 
receivers for receiving a number of said individual 
articles, and transferring means for selectively trans 
ferring articles from said series of individual articles 
into selected ones of said portioning receivers; 

(C) computer means for receiving the Weight determined 
by said means for Weighing and for registering the 
Weight for each of the articles Weighed together With an 
indication of a position of the respective article in the 
series of articles, said computer means having calcu 
lating means for producing a histogrammic represen 
tation of the Weight distribution of a statistically sig 
ni?cant number of neWly Weighed articles, for 
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performing statistical probability calculations based on 
said histogrammic representation of the Weight distri 
bution and based on said predetermined portion Weight 
and for utiliZing the results of said calculations to 
determine a preference for delivery of each neWly 
Weighed article to a particular one of said portioning 
receivers Which Will generally enhance the probability 
of a portion of the predetermined portion Weight being 
built-up Within the particular portioning receiver; 

Wherein said transferring means is responsive to a control 
signal from said computer means for transferring neWly 
Weighed articles into particular ones of said portioning 
receivers in accordance With the delivery preferences 
determined by said computer means. 

9. A system according to claim 8, comprising means for 
providing said series of individual articles as at least tWo 
sub-series having respective different types of products to be 
co-batched in said portion receivers. 

10. A system according to claim 9, further comprising 
means for transferring the different types of products to 
different portioning receivers in mutually different 
sequences. 

11. Asystem according to claim 8, Wherein said computer 
means includes a FIFO serial register for said registering of 
the Weight for each of the articles and for de?ning a 
histogrammic representation in respective narroW Weight 
ranges as said factual Weight distribution. 

12. Asystem according to claim 8, Wherein said computer 
means includes a target Weight distribution unit for enabling 
reading in of a desired target Weight distribution for the 
portion receivers Which re?ects a permissible percentage of 
portions in different adjacent Weight ranges near a nominal 
target Weight of portions to be formed. 

13. A system according to claim 11, Wherein said calcu 
lating means performs said statistical probability calcula 
tions based on said histogrammic representation de?ned by 
said serial register for determining a probability function of 
neWly Weighed articles being combinable With articles 
already in the portion receivers to achieve the predetermined 
portion Weight. 

14. A system according to claim 12, further comprising 
comparator means for comparing the probabilities of a 
neWly Weighed article successfully contributing to the build 
ing up of the predetermined portion Weight in each of said 
portion receivers, and for actuating said transferring means 
to deliver the neWly Weighed article to the one of said 
portions receivers in Which the neWly Weighed article is 
most likely to successfully contribute to the building up of 
the read-in predetermined portion Weight for the portion 
receivers. 

15. A system according to claim 8, Wherein said calcu 
lating means for producing a factual Weight distribution 
includes means for only periodically updating. 

16. A system according to claim 14, Wherein said com 
puter means is operable for adjusting the effect of the 
statistical probability calculations so as to increase the 
likelihood of articles being sent to a portioning receiver 
repeatedly having less than said highest probability When 
said portioning receiver having less than said highest prob 
ability has not received any articles during a period in Which 
articles have been steadily delivered to other receivers. 

17. A system according to claim 16, said computer means 
is operable for repeated adjusting the effect of the statistical 
probability calculations to increase the likelihood of articles 
being sent to the portioning receiver repeatedly having less 
than said highest probability until said portioning receiver 
repeatedly having less than said highest probability receives 
an article. 


